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$H_{p}=\omega_{p}a_{p}^{\uparrow a_{\mathrm{P}}}’$ , (2)
$H_{I}=\lambda a_{s^{1}}^{\mathrm{A}}aSa_{p^{a_{p}}}^{\mathrm{T}}’$, (3)
. $\lambda$ Kerr . H signal probe
.
signal $a_{s}(t)$ n\check s(t) Heisenberg ,
$\frac{d}{dt}a_{\text{ }}(t)$ $=$ $-i(\omega_{S}+\lambda\check{n}(pt))a_{\text{ }}(\theta))$ (4)
$\frac{d}{dt}\check{n}_{\text{ }}(t)$ $=$
$\frac{da_{\text{ }}(\dagger t)}{ab}a_{s}(t)+a^{\mathrm{T}}’(st)\frac{da_{\text{ }}(t)}{dt}=0$. (5)
. (5) , signal n\check$s(t)$ . , H probe
n\check p(t) , (5) $sarrow p$ , .
, (4) p(t) , ,
$\check{n}_{s}(t)$ $=$ $\check{n}_{s}$ , (6)
$a$ $(t)$ $=$ $a_{\text{ }}\mathrm{e}^{-i(\omega+}s\lambda\check{n}_{\mathrm{p}})t$ , (7)
$a_{\mathrm{p}}(t)$ $=$ $a_{p}\mathrm{e}^{-i(+}\omega_{p}\lambda\overline{n}_{s})t$ . (8)
. (6) , signal , Kerr .
, (8) , probe $a_{p}(t)$ , $\check{n}_{s}$ .
, signal , probe $(t=0)$ coherent .
$a_{s}|\alpha_{\text{ }})_{S}$ $=$ $\alpha_{s}|\alpha_{S})_{S}$ , $\alpha_{s}=|\alpha_{S}|\mathrm{e}^{i\theta_{S}}$ : (9)
$a_{p}|\alpha_{p})_{p}$ $=$ $\alpha_{p}|\alpha_{p})_{p}$ , $\alpha_{p}=|\alpha_{p}|\mathrm{e}i\theta \mathrm{p}$ . (10)
(7) $|\alpha_{s})_{s}$
$a_{s}(t)|\alpha_{s})_{s}=\alpha S\mathrm{e}^{-i(+}\omega s\lambda\check{n}_{\mathrm{p}})t|\alpha_{s})_{s}$ . (11)
. , Kerr , (coherent )
. , . , probe
. $\langle\cdots\rangle_{sp}$ , signa\’i $|\alpha_{s})_{s}$ probe $|\alpha_{p})_{P}$
, signal , ,
$\langle r\check{1}_{S}(t)\rangle sp=|\alpha_{s}|^{2}$ , $\langle(\triangle\check{n}_{S}(b))2\rangle_{sp}=|\alpha_{s}|^{2}$ . (12)
.
, Kerr , n\check s $(t)$




, signal . signal t’
Kerr , $t’+t_{1}$ .
NETFD , hat-Hamiltonian . ,
2
$[7]-[9]$ . signal hat-Hamiltonian $(\hslash=1)$ ,
$\hat{H}_{s}$ $=$ $\omega_{s}$ ( $a_{S}^{\uparrow_{a}}$ $-\tilde{a}_{\text{ }^{}\uparrow}\tilde{a}$ )$S+i\hat{\Pi}_{S}$ , (13)
$\hat{\Pi}_{s}$ $=$ $-\kappa_{s}[(1+2\overline{n}_{\text{ }})$ ( $a_{\text{ }^{}-}\mathrm{i}a$ $+\tilde{a}_{\text{ }S}^{\uparrow_{\tilde{a}}}$) $-2(1+\overline{n}_{s})a\text{ }\tilde{a}$ $-2\overline{n}\text{ }a_{S\text{ }^{}\overline{|}\overline{|}}’\tilde{a}’]-2\kappa_{s}\overline{n}_{s}$, (14)
. , $\hat{\Pi}_{\text{ } }\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}\mathrm{a}1\text{ _{ } }$ . , \mbox{\boldmath $\kappa$} , Kerr
, n, , T Planck $(k_{B}=1)$ ;
$\overline{n}_{s}=(\mathrm{e}^{\omega_{s}/T}-1)^{-1}$ ,
. , .
$[a_{S},$ $a_{s}^{\dagger}]=1$ , $[\tilde{a}_{s},\tilde{a}_{s}^{\dagger}]=1$ . (15)
, , .
NETFD observable $A$ Heisenberg , Heisenberg ,
$A(t)\equiv \mathrm{e}^{i\hat{H}t}A\mathrm{e}^{-i\dot{H}t}$ , $\frac{d}{dt}A(t)=i[\hat{H}(t). A(t)]$ . (16)
. $t’\leq t\leq t’+t_{1}$ , signal $a_{s}^{\overline{|}}’(t),$ $a_{s}(t)$ Heisenberg
$\frac{d}{dt}a_{s}^{\dagger}(t)=i[2i\kappa_{S}(1+\overline{n}_{s})\tilde{a}_{S}(t)+\{\omega_{S}-i\kappa s(1+2\overline{n}_{s})\}a_{s}^{\dot{\mathrm{T}}}(t)]$ , (17)
$\frac{d}{dt}a_{s}(t)=-i[\{\omega_{s}-i\kappa_{S}(1+2\overline{n}_{s})\}a_{s}(t)+2i\kappa_{s}\overline{n}_{S}\tilde{a}_{s}\dagger(\iota)]$ , (18)
. , (18) (T’) , (17) .
, 2 . (17), (18)
,
$a_{s}^{\mathrm{t}}(t)$ $=\mathrm{e}^{i\omega_{s}t}[\{-\overline{n}_{s}O_{S}\dagger+(1+\overline{n}_{s})\tilde{a}_{s}\}\mathrm{e}-\kappa_{s}(\mathrm{f}-t^{J})+(1+7^{-}\iota_{s})\{^{arrow}a_{s}^{1}’-\tilde{a}S\}\mathrm{e}\kappa_{s}(t-t^{l})]$ , (19)
$a_{s}(t)$ $=\mathrm{e}^{-i\omega_{S}t}[\{(1+\overline{7l}_{s})a-S\overline{n}_{S}\tilde{a}_{S}^{\uparrow}\}\mathrm{e}^{-\kappa}s(t-tJ)-\overline{\gamma\iota}S\{a_{s}-\tilde{a}_{s}\}\dagger \mathrm{e}^{\kappa_{s}(}-]tt’)$ , (20)
, .
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(19), (20) , $t’\leq t\leq t’\perp|t_{1}$ signal ,(t) ,
$\check{n}$ $(t)$ $=$ $[(1+\overline{n}_{\text{ }})a_{s}^{\overline{|}}’-(1+\overline{n}_{S})\tilde{a}S]$ . $[(1+\overline{n}_{S})a$ $-\overline{n}_{\text{ }}\tilde{a}^{\frac{}{\text{ }1}]}$’
$+[-\overline{n}_{S}a^{\frac{\theta}{s1}}+(1+\overline{n}_{s})\tilde{a}_{s}]\cdot[-\overline{n}_{s}a_{\text{ }}+\overline{n}_{\text{ }}\tilde{a}_{\text{ }^{}\mathrm{T}}’]$ .
$+\mathrm{e}^{2\kappa_{s}(t-t)}’[(1+\overline{n}_{s})a_{s}’-\mathrm{T}(1+\overline{n}_{S})\tilde{a}_{s}]\cdot[-\overline{n}_{\text{ }}a$ $+\overline{n}_{\text{ }}\tilde{a}_{s}^{\dot{\mathrm{T}}}]$
$+\mathrm{e}^{-2(-t)}\kappa_{s}t’[-\overline{n}_{s}a_{s}^{\uparrow_{+}}(1+\overline{n}_{s})\tilde{a}\text{ }]\cdot[(1+\overline{n}_{s})a$ $-\overline{n}_{\text{ }}\tilde{a}_{s}]\dagger$ , (21)
.
, signal , $t=0$ coherent
$|\alpha_{s},$ $\alpha_{\text{ }})_{\text{ }}$ , $\alpha$ $=|\alpha$ $|\mathrm{e}^{i\theta}$ , (22)
. , NETFD , coherent .
$a_{\text{ }}|\beta_{S},$ $\gamma_{s})_{S}=,\mathcal{B}$ $|\beta_{S},$ $\gamma_{s})_{s}$ , $\tilde{a}_{s}|\beta_{s},$ $\wedge f_{S})_{s}=\gamma_{s}^{*}|\beta\text{ }’\wedge f_{S})_{s}$. (23)
(20) (22) , , , coherent
. , ,
$a_{s}(t)|\alpha_{s},$ $\alpha_{S})s=as\mathrm{e}^{-\kappa(}st-t’)\mathrm{e}^{-}i\omega st|\alpha_{s},$
$\alpha_{S})_{S}=\alpha s\mathrm{e}-\kappa s(t-t’)\mathrm{e}-i\omega_{s}t|\alpha_{s},$ $\alpha_{s})_{s}$ . (24)
, coherent .
$\langle\cdots\rangle_{s}$ , signal $|\alpha_{S},$ $\alpha_{s})_{s}$ , signal
, ,
$\langle\check{n}_{s}(t)\rangle_{S}$ $=$ $|\alpha_{s}|\underline{9}\mathrm{e}-2\kappa_{s}(t-t’)+\overline{n}_{s}(t)$ , (25)
$\langle(\triangle\check{n}_{s}(t))^{2}\rangle s$ $=$ $|\alpha_{s}|^{2-2}\mathrm{e}\kappa S(t-t’)+2\overline{n}_{S}(t)|\alpha_{s}|^{2}\mathrm{e}^{-2(}-tJ)+\kappa_{S}t\overline{n}_{\theta}(t)(\overline{n}_{S}(t)+1)$ , (26)
. ,
$\overline{n}_{s}(t)\equiv\overline{n}_{\text{ }}(1-\mathrm{e}^{-}-)2\kappa_{S}(tt’)$, (27)
. , (25) – coherent , $($
) incoherent . , (26) – , , coherent
,incoherent , , coherent incoherent .
4 Kerr
Kerr probe , signal , probe





,$\hat{H}_{j}=\hat{H}_{j}^{0}+i\hat{\Pi}_{j}$ , (for $j=s,p$ ) (29)
$\hat{H}_{j}^{0}=\omega_{j}(a_{j}^{\overline{|}}’ aj-\tilde{a}_{j}\tilde{a}j)-\mathrm{i}$ , (30)
$\hat{\Pi}_{j}=-\kappa_{j}[(1+2\overline{n}_{j})(a_{j}^{\dot{\mathrm{T}}}a_{j}+\tilde{a}_{j}^{-1_{\tilde{a}_{j)-2(1}}}+\overline{n}_{j})a_{j}\tilde{a}_{j}-2\overline{n}_{j^{a_{j}^{\dot{\mathrm{T}}}}]}\tilde{a}_{j}^{1}\mathrm{A}-$ $2\kappa_{j}\overline{n}_{j}$ , (31)
$\hat{H}_{I}=\frac{\sqrt{F}}{t_{1}}(a_{\text{ }}a_{\text{ }}a_{p}’ a_{p}\dot{\mathrm{T}}\overline{\mathrm{I}}-\tilde{a}_{\text{ }}-\mathrm{i}_{\tilde{a}_{s}}\mathrm{i}_{\tilde{a}_{p)}}\tilde{a}^{-}p$ , (32)
. $\hat{\Pi}_{j}$ j , $\hat{H}_{I}$ Kerr . $\kappa_{s},$ $\kappa_{p}$ , Kerr
signal , probe . $\sqrt$F , Kerr
. $\kappa_{s}.,$ $\kappa_{p},$ $\sqrt{F}$ Kerr , signal probe
$(t’\leq t\leq t’+t_{1})$ $0$ . , $T$ Kerr
j Planck $(k_{B}=1)$
$\overline{n}_{j}=(\mathrm{e}^{\omega_{j}/T_{m}}-1)^{-1}$ , (for $j=s,p$) (33)
. signal , probe .
$[a_{j} , a_{j}^{\dot{\mathrm{T}}},]=\delta_{j,j’}$ : $[\tilde{a}_{j}$ , $\tilde{a}_{j}^{\mathrm{T}}‘,]=\delta_{j,j’}$ , (for $j,j’=s,p$). (34)









$\hat{7}\iota_{p}\equiv 7\iota-\vee\vee p7l_{p}\sim$ . (38)
. (35) , $\check{n}$ $(t)$ , Kerr $\sqrt$\Gamma J . $\sqrt$F
. $\hat{n}_{p}$ , probe , $0$ . , signal
, Kerr .
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$t(\geq t’+t_{1})$ signal ,
$a_{p}^{\overline{1}}(b)=\mathrm{e}^{i}.\cdot \mathrm{e}^{\sqrt{F}N}o_{\mathrm{p}}tiS[\{-(2\Gamma_{\text{ }})^{-}1(fS-\Gamma)\text{ }a_{p}^{\overline{|}}‘+(\Gamma_{\text{ }})^{-}1(1+\dot{\overline{n}})p\tilde{a}\}p\mathrm{p}\mathrm{e}-\kappa \mathrm{r}st1$
$+\{(2\Gamma_{S})-1(f_{S^{+}}\Gamma_{\text{ }})a^{\overline{\mathrm{I}}}-p(\Gamma_{\text{ }})^{-1}(1+\overline{n}_{\mathrm{P}})\tilde{a}_{p}\}\mathrm{e}^{\kappa_{\mathrm{p}}\mathrm{r}t}]g1$ ,. .
(39)
$a_{p}(t)=\mathrm{e}^{-i\omega_{\mathrm{p}}}\mathrm{e}^{-i^{\sqrt{F}\mathrm{v}}}t\mathit{1}S[\{(2\Gamma_{s})^{-1}(f\text{ }+\Gamma_{S})a-p(\mathrm{r}S)-1\overline{n}_{p}\tilde{a}p- \mathrm{i}\}\mathrm{e}-\kappa_{p}\Gamma st_{1}$
$-\{(2\Gamma_{S})^{-1}(f_{S^{-}}\mathrm{r}_{S})a_{p}-(\mathrm{r})s-1\overline{n}_{p}\tilde{a}^{-}p\mathrm{i}\}\mathrm{e}^{\kappa_{\mathrm{p}s}}1\Gamma t]$, (40)
. , N signal Kerr .
$N_{s}$ $=$ $\frac{1}{2b_{1}}\int_{t’}^{t’+t}1dt(\check{n}_{S}(t)+\tilde{\check{n}}_{s}(t))$
$=$ $(8 \Gamma_{p}^{2})^{-1}\{A_{1}+\tilde{A}_{1}+\frac{\mathrm{e}^{2\kappa_{s}\Gamma t}p1-1}{\kappa_{s}\Gamma_{p}t_{1}}A2+\frac{1-\mathrm{e}^{-2\kappa}S\mathrm{r}_{p}t_{1}}{\kappa_{\text{ }p}\Gamma t_{1}}A3\}$ . (41)
,
$A_{1}=2\{(\Gamma_{p}^{-}’+-f_{p}^{2})a^{\frac{1}{\text{ }1}}aS-2(1+\overline{n}_{s})f_{p}a_{SS}\tilde{a}-2\vec{n}sf_{p\text{ }}a^{\dot{\uparrow}\dagger+}\tilde{a}_{\text{ }}4\overline{n}_{S}(1+\overline{n}_{\text{ }})\tilde{a}_{s}\tilde{a}_{s}\}\mathrm{A}\dagger$ , (42)
$A_{2}=[(\Gamma_{p}+fp)a_{\text{ }}’-\overline{|}2(1\{\perp\overline{n}s)\tilde{a}S]$ . $[(\Gamma_{p}-f_{p})a$ $+\cdot 2\overline{n}_{\dot{S}}\tilde{a}_{\text{ }^{}\dot{\tau}}\prime \mathrm{j}$ , (43)
$A_{3}=[(\Gamma_{p}-fp)a^{\overline{|}}S’+2(1+\overline{n}_{S})\tilde{a}s]\cdot[(\Gamma_{p}+f_{p})aS-2\overline{n}_{ss}\tilde{a}^{1]}\mathrm{A}.$ (44)
. (39), (40) , probe signal .
, signal, probe $t=0$ coherent .
$|\alpha_{j},$ $\alpha_{j})_{j}$ , $\alpha_{j}=|\alpha_{j}|\mathrm{e}i\theta_{j}$ , (for $j=s,$ $p$). (45)
,
$a_{j}|\beta_{j},$ $\gamma_{j})_{j\prime}=e_{j}|\beta j,$ $\gamma_{j})_{j}$ , $\tilde{a}_{j}|\beta_{j},$ $\gamma_{j}.)_{j}=\gamma_{j}^{*}|\beta j7\gamma_{j})_{j)}$ (46)
. (40) (45) , $t>0$ coherent
. ,
$a_{p}(t)|\alpha_{p:}\alpha_{p})_{p}=\alpha_{p}\mathrm{e}-\kappa \mathrm{p}t_{1}\mathrm{e}-i\omega \mathrm{p}t\mathrm{e}^{-i}\sqrt{F}(\hat{n}_{S}/2+N_{S})|\alpha_{p},$ $\alpha_{p})_{p}$ , (47)
, coherent , . ,
. , signal , coherent
.
$\langle\cdots\rangle_{sp}$ (45) , signal ,
,
$\langle\check{n}_{S}(t)\rangle\text{ }p$ $=$ $|\alpha_{\text{ }}|^{\sim}9-\mathrm{e}2\kappa_{S}(t-t’)+\overline{r\iota}(St)$ . (.48)
$\langle(\triangle\check{n}.$
$(t))^{9}\sim\rangle_{\text{ }p}$ $=$ $|\alpha$ $|^{2} \mathrm{e}^{-2(-t)}\frac{1}{1}\kappa_{3}t\prime 2\overline{n}_{s}(t)|\alpha_{S}|2\mathrm{e}-2\kappa_{S}(t-tJ)+\overline{7\iota}_{S}(t)(\overline{n}(st)|\perp_{1})$ , (49)
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. , , probe . ,
, probe (Kerr ) (25),
(26) – .
, Kerr ,
. $\text{ }$ , n\check s(t) $\mathrm{c}$- Kerr ,
, probe $a_{p}(t)$ , $\check{n}_{s}$ .
5 Kerr QND
, probe signal , ,
[5]. .
5.1
1 , . Ml,M2 1 . signal
1:
$a_{s}$ , . Kerr , . – , probe laser a
1( , $\mathrm{B}\mathrm{S}1$ ) , 1, 2 . 1 probe $a_{p}$ , Ml, Kerr
, M2 , $-2$ ( , $\mathrm{B}\mathrm{S}2$ ) 2 reference
$a_{\gamma}$ . , probe laser , , 1, 2
. , , , probe reference





. probe laser $a$ , $\mathrm{B}\mathrm{S}1$ $R$ ( $1-R$) , $a$ probe
$a_{p}$ reference $a_{r}$ . , $\mathrm{B}\mathrm{S}1$ quantum noise $b$
. $\mathrm{B}\mathrm{S}1$ probe $a_{p}$ reference $a_{\tau}$ , probe laser $.a.\text{ }$ quantum noise
$b$ .
$a_{p}=\sqrt{R}a-\tau^{1}\sqrt{1-R}b$ , $a_{r}=-\sqrt{1-R}a+\sqrt{R}b$ . (50)
, ( )
.
$\mathrm{B}\mathrm{S}1$ probe laser $a$ ,
$[a, a^{\overline{|}}.]=1$ , $[\tilde{a},\tilde{a}^{\mathrm{A}}|]=1$ , (51)
. , coherent .
$|\alpha_{a\prime}.\alpha_{a})_{a}$ , $\alpha_{a}=|\alpha_{a}|\mathrm{e}i\theta_{\alpha}$ . 52)
,
$a|\beta_{a},$ $\gamma_{a})_{a}=\beta_{a}|\beta_{a}$ . $\gamma_{a})_{a}$ , $\tilde{a}|\beta_{a},$ $\gamma_{a})_{a}=\gamma_{a}|*\beta_{a},$ $\gamma_{a})_{a}$ , (53)
.
$\mathrm{B}\mathrm{S}1$ quantum noise $b$ ,
$[b_{J}.b^{\overline{|}}’]=1$ , $[\tilde{b},\tilde{b}^{\dagger}]=1$ , (54)
. ,
$|0,0)_{b}$ , (55)
. NETFD , number .
$b^{\uparrow}b|7n,$ $n)_{b}=rr\iota|77?,,$ $n)_{b}.$,
$\tilde{b}^{\uparrow}\tilde{b}|m,$ $n)_{b}=7l|77l,$ $\tau\iota)_{b}$ . (56)
$\mathrm{B}\mathrm{S}2$ . $\mathrm{B}\mathrm{S}2$ , Kerr probe $a_{p}$ refer-
ence $a_{T}$ . $\mathrm{B}\mathrm{S}2$ , : $=1:1$ . $\mathrm{B}\mathrm{S}2$ ,
f, j . $f$ , g D1, D2 ,
. ( 1) . BS2
$f$ $g$ , probe $a_{p}$ reference a7
.
$f= \frac{1}{\sqrt{arrow y}}(\mathit{0}_{\gamma}-ap)$ , $g= \frac{1}{\sqrt{2}}((\mathrm{J}\mathcal{T}+a_{\mathrm{p}}).$ (57)
161
$D_{1}$ . , ,
1 1 ( 1 ).
\tau , Dl fTf , , (e/\tau )ftf .
, $e$ . $D_{2}$ ,
, (e/\tau )g-l’g . B ,
.









. , $\hat{H}_{d}$ (28) hat-Hamiltonian ,
$\hat{H}_{r}=\omega_{p}(a_{rrr}^{\dagger_{a-}}\tilde{a}_{r^{\overline{1})}}’\tilde{a}$ , (60)
. , reference , , probe
. reference ,
$a_{r}(t)=a_{\mathcal{T}}\mathrm{e}-i(\omega t+p\pi/2)$ , (61)
. , \mbox{\boldmath $\pi$}/2 .
(58) (39), (40), (57), (61) ,
$I$ $=$ $\frac{e}{\tau}\{f^{\mathrm{T}}’(t)f(t)-g(\dagger t).q(t)\}$
$=$ $- \frac{e}{\tau}\{a_{r}(\dagger t_{\ovalbox{\tt\small REJECT}})ap(t)+a_{pr}^{\dagger}(t)_{\mathit{0}}(t)\}$
$=$ $- \frac{ie}{2_{\overline{l}}}\{(\mathrm{e}^{\kappa_{\mathrm{p}}\Gamma_{s1}}t+\mathrm{e}^{-\kappa\Gamma_{S}t}\rho\iota)(\mathrm{e}^{-i\sqrt{F}N_{S}}o_{p)}a_{r}-\mathrm{e}a_{\rho}rxr\dagger i^{\sqrt{F}N_{s}}\mathrm{i}\wedge$
$-\Gamma_{s}^{-1}f_{s}$ ($\mathrm{e}^{\kappa_{\mathrm{p}}\Gamma_{s\iota}}t-\mathrm{e}^{-\kappa_{\mathcal{P}}\mathrm{r}_{S}t}1$) $(\mathrm{e}^{-i\sqrt{F}N_{s}\uparrow}aa_{r}p+\mathrm{e}^{i\sqrt{F}N_{s}}a_{\rho}\overline{|}a_{T)}$
$+2\Gamma_{s}^{-1}(\mathrm{e}^{\kappa\Gamma_{s^{\ell}1}}\mathrm{P}-\mathrm{e}^{-\kappa_{\mathrm{p}}\Gamma_{s}t\iota})(\mathrm{e}^{-i^{\sqrt{F}-}}\overline{n}\tilde{o}.$$\mathrm{e}^{i}(Ns1N_{S}\mathrm{i}\mathrm{T}|\sqrt{F}p\rho^{o}r^{-}+\overline{n}_{\mathcal{P}})_{\tilde{O}}pa_{r})\}$ , (62)











$N_{s}$ $=$ $\frac{1}{2i_{1}}\int_{\ell}^{t’},+t_{1}dt[\check{n}_{\text{ }}-\mathrm{r}_{P0}-1(1-\mathrm{e}^{-2\kappa_{s}}\mathcal{P}\mathrm{o}t)\Gamma S\tilde{a}a_{s}]$
$+ \frac{1}{2t_{1}}\int_{t’}^{t’+t}\mathrm{x}_{d}t[\tilde{\check{n}}_{s}-\tilde{\Gamma}-P01(1-\mathrm{e}^{-})2\kappa_{s\mathrm{p}}\Gamma 0ts\tilde{a}as]$
$=$ $\frac{1}{2}(\check{n}$ $+\tilde{\check{n}}_{\text{ })p}+W\tilde{a}sa\text{ }.$, (65)
$W_{p}$ $=$ $\frac{1-2\kappa_{S}t1\Gamma_{p0}-\mathrm{e}-2\kappa st1\Gamma_{\mathrm{p}}0}{2\kappa_{\text{ }}t_{1p0}\Gamma 2}=\sum_{k=0}^{\infty}\frac{(-2\kappa_{S1}i)^{k1}+}{(k+2)!}\Gamma^{k}p0$
’ (66)
$\Gamma_{\text{ }0}$ $=$ $1+i \frac{\sqrt{F}}{2\kappa_{p}l_{1}}\hat{n}_{s0}$. (67)
$\Gamma_{p0}$ $=$ $1+ \dot{\iota}\frac{\sqrt{F}}{2\kappa_{S}t_{1}}\hat{n}_{p}$ . (68)
.
Kerr







. – , Kerr $(t’\leq t\underline{<}t’,+t\iota)$ $\mathrm{s}\mathrm{i}_{\mathrm{b}}\sigma \mathrm{n}\mathrm{a}1$ (35) ,
$\check{n}_{\text{ }}(\mathit{3}t)=7\check{\iota}_{s}-\frac{1-\mathrm{e}^{-2\Gamma(^{\ell\ell’})}\mu\kappa_{S}-}{\Gamma_{\rho 0}}\tilde{a}_{S}a_{s:}$ (72)
.
$\langle$
$r\iota\vee$ $(t)\rangle$ $=\mathrm{e}^{-2\kappa_{s}(t}-\ell’)\langle_{7^{\vee}}\mathrm{t}_{\text{ }}\rangle\text{ }$ . (73)
.
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(70) (73) , , signal
.
$\langle\check{n}_{s}(t)\rangle=\nu_{t}\langle I\rangle$ . (74)
scaling factor $\iota\ovalbox{\tt\small REJECT}_{t}$ ,
(75)
, $\Xi T\mathrm{t}$ (- ’). (/4) ) $\iota\supset$ , –a\mapsto |L\breve \supset $\langle I\rangle$ , Kerr
signal $\langle\check{n}_{s}(t)\rangle$ .
, ,
$\langle(\triangle I)^{2}\rangle=\iota \text{ }-2\eta^{-}t’2(\frac{R+(1-R)\mathrm{e}^{2t_{1}}\kappa_{p}}{4R(1-R)F\langle\check{n}_{a}\rangle_{a}}+(\cdot uf+\eta)\langle\check{n}_{\text{ }}\rangle_{\text{ }}\mathrm{I},$ (76)
. ,
$w= \sum_{k=0}^{\infty}\frac{k+1}{(k+3)!}(-2\kappa_{S1}t)^{k1}+’$. (77)
. , , signal
$\nu_{t}^{2},\langle(\Delta I)2\rangle-\langle(\triangle\check{n}S(t))^{2}\rangle$
$= \eta^{-2}(\frac{R+(1-R)\mathrm{e}^{2t_{1}}\kappa_{\mathrm{p}}}{4R(1-R)F\langle\check{n}_{a}\rangle_{a}}+(w+\eta(1-\eta \mathrm{e}^{-}s(t-t’))\underline{\circ}_{\kappa})\langle\check{n}_{s}\rangle_{\theta})$ , (78)
. (78) , signal . ,
, $\langle(\triangle I)^{2}\rangle$ , Kerr
signal $\langle(\triangle\check{n}_{s}(\dagger_{\ovalbox{\tt\small REJECT}}))2\rangle$ , .
$(\kappa_{S}=\kappa_{\mathrm{p}}=0)$ , ,
$\frac{\tau^{2}}{e^{2}}\frac{\langle(\triangle I)^{2}\rangle}{4R(1-R)F\langle\check{n}_{a}\rangle^{2}a}-\langle(\triangle\check{n}_{s}(t))^{2}\rangle=\frac{1}{4R(1-R)\Gamma\prime\langle\check{n}a\rangle_{a}}$ , (79)
. , , probe laser +
$0$ .
5.4
, , Kerr $t=t’+t_{1}$ signal 7\check \iota 7 $(\equiv\check{n}_{s\langle}/_{t}’+t_{1}))$
, .
, $\mathrm{B}\mathrm{S}1$ $R=1/2$ , signal probe $(t\mathfrak{i}_{S},=\kappa_{p})$
. , (78) ,
$\nu_{t’}^{2}\langle(\triangle I)2\rangle-\langle(\triangle\check{n})^{2}s\sigma ut\rangle$
$=$ $\eta^{-2}(.\frac{R+(1-R)\mathrm{e}x}{4R(1-R)F\langle\check{n}_{a}\rangle_{a}}+(\cdot w+\eta(1-7|\mathrm{e}^{-})x)\langle 7^{\vee}l_{\text{ }}\rangle_{S})$ , (80)
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$\eta=\frac{1-\mathrm{e}^{-x}}{x}$. $w= \sum_{k=0}^{\infty}\frac{k+1}{(k+3)!}(-x)k+1$ , (81)
$x\equiv 2\kappa_{s1}t$ . (82)
. , $t_{1}$ , $x$
. signal $\langle\check{n}_{s}\rangle_{s}=50$ , Kerr $F=10^{-4}$
$x$ 2 . , probe laser $\langle\check{n}_{a}\rangle$ $=$
2: , $x$ .
100, 200, 500, 5000 . 2 , probe laser
, , ( ) $0$
. , ( ) . ,
, , QND
.
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